Foods commonly consumed by 16 adults with diabetes were grouped according to macrinutrient value and type of fat to form 13 categories of which 10 would form the focus of dietary advice. Dietary modeling demonstrated that the food group pattern provided adequate nutrition and low variation in dietary targets. Idealised proportions of fat types were achieved only when daily servings of foods such as oils, nuts, oily fish and soy were included. The food groupings proved appropriate for dietary advice for diabetes.
1
Objective: To describe the development and characteristics of a food categorisation system 2 and its application to guide advice for diabetes treatment. 3 Research Design and Methods: Foods reported as commonly consumed by 16 adults with 4 diabetes were grouped according to macronutrient content and the type of fat to form a set of 5 reference food groups for dietary advice purposes. Means for energy and macronutrients from 6 individual food groups were then used to construct an overall pattern of intake targeting 7 8,000kJ and relative amounts of carbohydrate, protein and different types of fat (SFA<10%E 8 and PUFA~10%E). Variation in energy and macronutrients contributed by all foods 9 partitioned into each food group was assessed by the coefficient of variation (CV) of data on 10 the whole diet.
11
Results: To differentiate between sources of fat, 13 food groups emerged and 10 were deemed 12 acceptable according to nutritional guidelines for diabetes treatment. The food group pattern 13 was judged adequate for the achievement of dietary recommendations with low potential 14 variation in total energy (5%) and macronutrient proportions (protein 6%, fat 6%, 15 carbohydrate 3%), but higher variation for different types of fat (SFA 22%, MUFA 11%, Diet is often quoted as the cornerstone of treatment for diabetes, and there is considerable 1 evidence that advice targeting specific dietary change offers substantial benefit [1] [2] [3] [4] [5] . Current 2 guidelines for the treatment of diabetes and related complications provide nutrient intake 3 recommendations, the most specific of which target the proportions of different types of fat in 4 the diet. [6] . Where dietary advice necessarily refers to foods, the system of advice 5 generation, however, needs to assure that nutrient targets can be met. A number of food guidance systems are available with varying purposes. For example, to 8 support glycaemic control, the carbohydrate counting system [7] focuses on the distribution of 9 carbohydrate and the Glycaemic Index (GI) [8] focuses on the type of carbohydrate 10 throughout meals. General food guidance systems, such as the Australian Guide to Healthy 11 Eating (AGHE) [9] and the Food Guide Pyramid [10] , outline the number of servings from 12 core food groups required to meet nutritional requirements for the general population. Exchange lists published by the American Dietetic Association (ADA) [11] take a total diet 14 approach, where 'all foods can fit into a healthful eating style ' [12] , and provide some 15 information on the type of fat contained in foods [13] . While certain food groups are generally 16 recognised for contributing a particular type of fat, for example meat and dairy for providing 17 saturated fat, none of the current guidance systems provide adequate reference to food sources 18 high in monounsaturated or polyunsaturated fats. Hence, general low-fat advice strategies 19 based on these systems do not necessarily address specific relative amounts of different types 20 of dietary fat [14] . While it is acknowledged that individualising advice is fundamental to the 21 treatment of diabetes, a structured food-based advice strategy to guide the achievement of 22 appropriate targets for each type of fat is also required and must satisfy both recommended 23 and practical evaluations in order to determine whether the resultant intake pattern does 24 indeed achieve the nutrients targeted. The aim of this paper, therefore, is to describe the development and characteristics of a food 1 categorisation system resulting in a set of food groups inclusive of the type of fat (vegetables, 2 cereals, fruits, milk/soymilk, meat, oily fish/soy, and MUFA and PUFA fat) and its 3 application to guide advice to meet energy and nutrient targets with minimal potential 4 variation for the treatment of diabetes.
5

Methods
1
The process for the systematic development and evaluation of a specific food group intake 2 pattern to guide advice for the achievement of overall energy and nutrient targets is Foods to be included in a set of food groups for the achievement of specific nutrient targets 8 were identified from foods commonly consumed by 16 women with gestational diabetes 9 mellitus (GDM) from Wollongong, Australia. Characteristics of the study sample have been 10 previously described [15] . Individual foods reported in a diet history [16] The effect of using rounded estimates for calculations of total dietary intakes was assessed.
4
Based on the food group intake pattern developed for 8,000kJ, total estimates for energy, 5 carbohydrate, protein, fat, and each fat type were calculated from 'rounded' Ready Reckoner 6 estimates and from the original unrounded means, and the differences compared. 
Variation due to individual food choices
8
The variation in intakes for total energy and macronutrients that might be expected from food 9 choices within the restraints of the food group intake pattern was also assessed. This was 10 achieved by taking the sum of variances from each food group for carbohydrate, protein, fat 11 and each fat type, respectively. The square root of the sum of variances provided a total 12 standard deviation (SD) for each macronutrient variable and, in turn, a SD for total energy 13 intake. In this way, energy and macronutrient distributions from all possible food 14 combinations to meet the prescribed pattern of intake were determined.
15
The steps undertaken to achieve the assessments of the effects of rounding and variation due (iii) The total grams ±SD determined in (i) and (ii), respectively, for each macronutrient 1 variable were converted to energy (kJ) using Atwater Factors outlined in 2.1.
2
(iv) The resultant energy±SD for total carbohydrate, protein and fat determined in (iii) 3 were summed to give the total energy and SD for the overall diet.
4
The coefficient of variation (CV) for each macronutrient variable and total energy were 5 calculated from mean total energy±SD determined in (iv). CV<15% was the arbitrary estimate 6 of reasonable variation for intakes of total energy and each macronutrient and fat type from 7 the food group intake pattern. meat rather than with milk, and these groups were sub-categorised to address differences in 13 the amount and type of fat they contain; and finally, the inclusion of high-fat foods such as 14 oils, spreads and nuts, again with sub-groups for proportional differences in the type of fat.
15
Although more discriminating between foods, our final set of food groups were consistent 16 with core food guide classifications in that a minimum number of servings across the food 17 group intake pattern would ensure overall nutritional adequacy. 
Comparison with unrounded estimates of dietary intake
23
Calculation of the same 8,000kJ food pattern using original mean estimates from Table 2 for   24 each of the included food groups resulted in small differences in total energy and macronutrient intakes compared to those achieved using ready reckoner estimates from Specificity of the study sample, the relatively small number of foods listed and the fact that 5 estimates were based on a single food pattern may limit the generalisability of results. significantly different from control groups receiving general low fat advice (usual practice).
21
The clinical effectiveness of the advice system was also confirmed in T2DM subjects through 22 significant improvements in cholesterol outcomes compared to the control group [26] .
23
Importantly, all groups maintained good glycaemic control, verifying the shift in focus away 24 from glycaemia to a broader focus on overall metabolic health without detrimental effects. 
